Transport of iron chelators and chelates across MDCK cell monolayers: implications for iron excretion during chelation therapy.
Iron chelators are effective at removing iron from the body in iron overload, but little is known about the handling of iron chelates by the kidney. We studied the transport of deferoxamine, deferasirox, and three hydroxypyridones, and their iron chelates, in polarized renal epithelial MDCK cells growing on Transwell inserts. Directional iron efflux was also studied in (59)Fe-loaded cells. The chelators were transported at comparable rates in the apical and basolateral directions and moved faster than their corresponding chelates, except for deferoxamine, which did not move from the basolateral to the apical side. In contrast, the chelates were transported faster in the apical-to-basolateral direction. More permeable chelators were more efficient at removing iron from iron-loaded cells compared with deferoxamine. Iron is preferentially removed from the basolateral side, and kinetic modeling suggests facilitated diffusion of chelates in some cases. Basolateral iron efflux is temperature-dependent and partially sensitive to ATP depletion. Polarized transport of chelates suggests the kidney may be involved in reabsorption of iron bound to chelators, with a temperature-sensitive facilitated removal of some iron complexes from the basolateral side. Further studies are warranted to determine if these processes may contribute to the observed nephrotoxicity of some iron chelators.